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Effect of charging on the atomic oxygen-induced erosion
-A research project at Kobe University-
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Abstract
Space environment is complex, and spacecraft surfaces can be simultancously subjected to
bombardment by energetic charged particles, solar ulfraviolet radiation, atomic oxygen, and
hypervelocity debris and micrometeorcids. Differences between the resulis of ground-based and
on-orbit materials tests are often ascribed to synergism between space environmental factors, which are
generally diffieult to reproduce in ground tests. In 1997, King et al reported that the vield of volatile
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products formation {primarily CO and CG,) by the interaction of hyperthermal (4.8 ¢V average energy)
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atomic oxygen with polysulfone and polyimide under charging conditions (ATAA $7-3%061). When
the target was exposed simultaneously to atomic oxygen and high-energy electron beams, the increase
in reaction yield was clearly observed compared to atomic oxygen exposure alone. They concluded
that this phenomenon was due primary to target charging. The research project, which investigates the

relationship between surface charging and atornic oxygen-induced reaction, is under planning at Kobe

University using a laser detonation atomic oxvgen beam source and a
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The purpose of this project is to clarify the detail of this phenomenon quantitatively. The overview of
this project and preliminary results obtained are presented herein.
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Fig.2 - Effect of sample bias voltage to the reactive products signal under atomic oxygen beam exposures.
Left and right panels show. the resulis of negative ‘and ‘positive bias. Positive bias voltage-gives greater
influence than the negative bias voltages [S}
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Fig.4 - Typical time of flight spectrum of atomic oxygen
in'the beam. - Average translational ‘energy of atomic
oxygen is analyzed to be 4.85¢V. :
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Fig.5  Photograph of the spin-coated polymer samples
on ‘QCM crystals, - Left:- polysulfone-coted -QCM,
Right: polyimide-coated QCM,
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ig.7. Effect of bias voltages on the polysulfone erosion under atomic oxygen exposures.
Solid lines indicate the linear regression results.

bias, (b): positive bias.
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Fig.6 Schematics of the isolated QCM specially designed
for this experiment. The sample po}ymer film and QCM

sensor head were both biased by the HV power supply.
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Fig,8  Effect of bias voltages on the polyimide erosion under atomic oXygen exposures.
Solid lines indicate the linear regression results.

(b): positive bias.
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